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[»Rfc*83 «Stf>3*&LfcSaSl 9a~l 9h, 2 
Oa-20 U -y h#(Cj£fTLTJBj£3fufc«»tf> 

19. 20t. 19.2 0 £3cSKftt 

J:0&B£ft£mLT»3a8s£frSy&2 2. 2 4S:0(£ 
-t£*g&<7>g|£& 12a-12c. 2 1a-2 1ci>l 
IfcSJlfclgatfHi** 12. 2 1 . #jfifMRt> itXS 

v^/vu^JcK^'UU JW7iyHA.C4l.^ /*l v ^^fUVA. ' * . 1 ' 
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1 

Wffl*»6^*6H*r<7>JSIRk £ £*J$ik^- 

ST-v-Vfflb-h^y?. 
[ a^JS 2 ] l fciSJ&a*;* 'J x h ttfcMfr 

LT#j£Sftfc*»^8SK*k, ±.i&&ffiRtet)nmz io 
*i-s»ft«03^»^i«$ii^«R^asiiRfc. -tie 

fca^-^a^-^kSrS J: o K± 
-NMb-b:>y?„ 

[ it^ja 3 ] l fcaa»**x y •/ f tticMff 

LfiofflBS£.g, t Wc7)±ieMI§l^±^^BTiB* > 'S : 5: ^ 20 

<ojfflRk*«*.. ±te#*te<^w^£;^2-£*:; 

LT»j£3ftfc«»waiMKk, ±nl&%2%mtx.mz 

i mxm 5 ] mwrnm. 1 fcsa»a«x y »✓ f «t *ft 
*"i»ixHia[«58SB $• mtn-t s < t t -woiiisftfr' 

JfM £ fifcSB 2 «o jM« k . hiMB 1 J: SB 2 
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[ta*JH6] sa^<*>--sfc:3s&i£m*-*kkkt 

AHcid® CO T \s ~ V M t - h y y 9 . 

L^^M 0 flff 4 £ k fci ot»j£5*vc 
[fB*J58] «^k^Kkl)£tgi$£££^tt 

& v * 1 5 (?> v vrix*Hcf£«^:r h m t - h =y > 9 . 

TU-hMb-h^y:?,, 
[000 1] 

SKflHUFl 0U«^P3ift 

[0002] 

l&Mn&m 01 5(±^!i.if^^f6-7 6 87 2-t 

coffifcz^i-ttmrnrnm. mieimi ^za^h^v 

HMK. 2. 3J±^^tO£Pll*^i^^&3SMK 
T\ -J5r£DiBS2*=(ia»Riw8S»i a^APltiJ: 
V{BP«tC-f-il-f r tia*t*J^2a. 2b*^^tiT 
V^l.. 4, 5<±>IiX^0^2a. 2b{;,i^$ilSAn 

i. tf ^ o mVSlZ J: 0 -f*tcffl^irT ^71/-Mt 

-h^y? i osm-f s. 

[0003] ±1E60J: o t««S^ffi*<ori^- 

ffUSl gsc^^fi (@^-f ) *«*5a$*tS. * 
LT. AP« : 4*^»x«c£^c£A$fxc£JS«l{cJB 

«t> i, w> x- irr-f c* -r r-iftK ^ ^ — »" i . t Wl V- - 

hi^y^ 1 Ort^ofcA^ii^. 
[0004 ] 

0 rmte 1 ^)SAv|n $ < & 19 . gfiC J: 0 c£K 1 a # 
[ 0 0 0 5 ] X. ffiZ 1 art£g£ft*»^*«ftti»£ 



(3) 
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[ 0 0 0 6 ] X, ^^if^iBJIOtf J/hS <-r 

mm$ ■t^r^^y r^m^tL. ^xhwtttx 

[0 0 0 7] ^91 a^^l(c*£ff$-itS^ 

& t ^ a raa^ 4 * *> it . 

[0008] Zcr>mU£±MZcr>J: -3 &|3]Sj5£»??S-f & 
[0009] 

[ooioix. zcr>m&m3:m2i,z&&-ru--hm 

r n n 1 i 1 v */n»HRm=»*TSa ; - /■£ z-yi uffl 

a v ' ' • « ^ ^ * • — - ^ /J- ^ II It 'J'* ' ^ f*— a/ s I 1 - 

till ^&^£mmiT»x®8it*$L% t $:&&Li-Z>%. 



looi2]x. ^^^Bfl<7)fS^jg4t^^r^-hS 

io <?rehh. 

[00 1 3] X. ^0#HHOff^95Cfl5Srp-hS 

[00141X, i*0fWB<!0iS^«6 JcffSri^-hS 
30 [00 1 5 ] X. i^H^ff^Ji7t^| ( 7"U— hm 

\2-hts>?i±. m^m6izn^x. zmr&Mteom 

[00 1 6] X. rc7)^C0if^Jl8^l,7°P-hS 
h-b^y^{i. M*iIl^^L50^-rix*Hci5^ 

[0017JX, ;f5l|B*OlWcia9tc:«Sru-h5? 
[00 18] 

%fc<0JBJ& 1 . M 1 ti-^BH^5etec7»B® 1 {ci3(t^> 

1 1 a^rV^L 1 1 h#XU ••/ h«(l^ T LT 
Jgdc$fiX:8£»«. 1 2ti.rc7)nESS8U l(c«S$ix^ 
1 1 -*r^)8£» l 1 a . nbt 



(4 ) 

5 

B±£S8fr*SiI*SK 12a. #-*f<^)aa» 11c, 1 

ldkjKlle. 1 1 f 0>&imtZftftiL"Z&&Ztl 

4rib&m±&m&-t&mm 1 2b. *t0>a»i i 

e. iiffcs£*&iig. l l h^#-agt:*f*5LTE 

is$*i*-aH±s:ai&tsaig»i 2 c fcitx^ 

t=ti— »C0SS»5\ 1 2 d . 12 e#-eft WBf£§ixT 

[00 19] ^LT. i*t^#ii&S&l 2a^UL 1 2 
ctlj; «3#S»1 1 a&UL 1 1 hj&<jijl£*L4 d i: £ 

«fc oaHanaSttSHS 1 3 . 14. 15K 10 

»0>SS«t\ -^TWSSb« 1 4 fcteSgB&ft 12d. 12 

es-^-LT, ss&i 1 a. 1 1 bffmxsmtsiinm 

a. 1 4btfBfcZtlT^&. 16. 1 7 {±.Ifl 

i4a. i4bizziz?ti.miS2tLZ>An e gi5£v : &a 
<rej>9. iii^uai (b> (^ti3c. mxMh 

1 8ft*flli£3Ji&. 
[0020] ±JE0> i 0 tc«jjtSiifc||ifc<?D?B!B 1 fcii 20 
(tSrU-hSt-hs^? 18TJ2. i-f. SKI 5 

izmkwm^ft Lxm&g- ? l s i sso^atft 

<Efirt*-f ) &^T\ Ad's 1 6frt>3* 

Xm8£ffc&*8SA$*i*. . »3cBtfl£tt<i^ 1 4 at> ilf 
8a»ftl2d£tfl/rHSE»l la. 1 1 bc^ffiiSHfc: 
SAL. MS&l 1 a. 1 1 b£4tfSLfc«jBS»l 2 
aT-H^SLTS8E»l 1 c 1 1 dO-SBMcSEA 
U HSBBUlc. 1 1 d^^SELfeflBSSKl 2bt 

nv&tiLLxmwbi 1 e . 1 1 f *>«3SIiii=slm- 

4. 30 
[0 0 2 1 ] ^LT. PScS&l 1 e. llf^MLfc 
f&£*SKl 2cf^UWSKl 1 g. 1 1 hC0-SS 
ffltSAL. ^SKl lg, 11 h£#ifiLfc»fl&saW 
T£8E3*VC8aS5v 1 2eiJj:tfftl4b£*H/CffiP 
1 7 5 ^i^LT&SS&l 1 a& 

v^li i h. ttttmmsitotfffl i 3Srg£ii-rsisi 
mm*>timr&&ir&wztiz>„ aicrei it- 

£affl£iifc&£*S»H±. B*liL2r^#aiCI'£l 7 
[0022] hi2*£*fcOJB!S 1 Iz.ktiii . » 

it«s£»aa»i 3^. zmu it#i££*ifc«»«oa 

iLfcX'J'/MSoiiSBl l a&uLl lht. ililfc 
1 2(lSh£^flCil^^-g£Kl 1 a^iLl 1 h«fflS 
^44BaH+S-X^iite^-&ate»l 2a^Ll 2 

Jfc«WfS*ffc$*t«K« 1 lc^5!JSt,+^t:ilR-C#6 
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[0023] mtco&m'z. m2uz<nffl\0&m<?>i8 
< a ) li^mm^m. < b ) attW£jjrr**8@T* 
(ci>v^T . hi \ZTFtmm<mm 1 1 H«$:»#tti3H 

af^fcftL-CgMHfcWt*. 1 9{±«gc^SI& 1 9 a 
1 9 h#XL> »/ YmzmxLXl&foZtl. ifc. 

mvrysmig. 1 2<7)»iK^ 1 2 e fc*tj&*-*&at=8S8 

5v 1 9 i tfj&f6.2tvfc& 1 19a^r 
V * L 1 9 h 1 2 a&t* 1 1 2 c T'^SixT 

!«KafcSStt8H»2 4£»jftT&. 2 0USfil<aSafiHKl 
9 fc RBHl«&?>S*& 20a^L20h*U'j7« 

<,zmrhxm^tifzw.2^^mx'hh . 

[0024] 2 l«»liJ.ktff&2C0SaSlKl 9. 2 0 

mizitftztiz, m 2 ^iiaire. ss&« 2 0 03— mo 

S&2 0a. 20bi:saS20c. 2 0 d<3«— SBK*f 
JSLTl^3ii#-SB±*iSS-f-Si£tS»2 la.# 

-««2 0c. 2 0d£c£IS2 0e. 2 0f®Si 

a(=»KUTffiiiisii«fleB^±^^i&t6ags»2 1 

b. *fc7)cEI§2 0e. 20ftcS&2 0g. 2 Oh 

2 1c. *f<7D8K»ft2 Id. 2 1 e # 

^ft-ffUBja&SfU 1 a«rV>L2 1 c(CJ;0 

#^2 0a£v*L2 0hj«Si£ii££fcfcJ:9?*£ 
«Stt«B2 2jWBjS3*i£. *LT. ^il^><±02 
( b ) iz^k-tX o c «^.K^> 5 ftJ-t^fc: J; 
^jiT^rU— hSb— N>'>'^2 33&*flljK3<l&. 

[0025] ±i££7) i a tzm^tLk.mt.<nim 2 

(tSri^-hffib-hv>^2 3T'i±. i-f . mil 5 
JolfiHaHR^^L-C^ftifPo l s 1 ^cnnrm^ 
(rn^t?) tmm^ixh. ^x\ ap^i 6*>^» 

fl£K5Xl 2d^^LTP^Kl 9 a. 19bcO-5gffl{: 
SAL. ^oSFSl 9a. 19b*4H8Lfc»3Ste»12 
a T'— H. o-cE L T PISK 19c. 19 d £7)ffi5Sgffl(cSA 
L.^SJf§19c. 1 9d*4i«[LfeaatS»l 2bT' 

Mis^fcLxmtim 1 9 e . 1 9 f to-^csA-r 
I. 

[0026]fLT. MSB19e. 19f£fttfLLtz 
f^i^K 1 2 c T'^SLTSSK 1 9 g . 19 hOfl&Jg 

T'^s£$i-LTm2i0iliilS2 l<7)nS»^2 1 e ZftLX 

sB2<o«a»iR2o<opiaa»2 0g. 2 0ho<&jsent;B£ 

At. HSfS2 0g. 2 0h^^-SL^f^i*SJfg2 1 c 
T -H.^8S[LTSSK2 0e. 20f?> -Jgffl^SA 
L. SiiS»20e. 2 0 f £^Lfc»i»£K2 1 bt 
S^SLtSSJS}2 0c, 2 0dcOflil4gffl(cSA-r 

LT. W8K»20c. 2 0d£#SL 
2 1 at-^o£LTIH"S*S2 0a. 2 0bc7) igfflCSA 



7 

L. rt^2 0a, 2 0b£ftfcLfz&^3.ZixX&%. 
J&?X21d. 19i. 1 2efcit/5Xl 4 b5r^tTaj 
PW1 7#^c£ft£*U 9a&^Ll 9hfcJ; 

[^20a^l>L20h, t-&^ft»j£&cEffcs£*&2 
4. 2 2£c£»-r&fU^ SSfcU 5 £^ LT#j£8to£ft 

[0027] zcnxo iziimnomm 2 1= iwf. m 

mt^^-yt^^Xol.Z, 9a&^t 1 9 

h£itX2 0a&^L2 0hfr1IM$:ftX^&<OT\ — 
^nmmmtttfi8&2 4ZUm2%l 9a. 19b-19 
c. 19d^l9e. 19f^l9g. lghiDJ^-CS* 

?&2 2t'{ic£IS2 Og, 20h^20e, 20f^20 
e. 20d-20a. 2 0 b<^)p.T^£»3cmc£tt«7) 

I^^S»j&^f*tfSS&2 4 . 2 2ScO-^Tfi!T'f±. - 
#?SJS?rt!£C^S&l 9a. 1 9bi:-#jaJ«cOa^g£K 
2 0a. 20b*\ fte^ffllT'Ji-^SJK^V^oEK 1 9 
g. 1 9 hi:— #iSJgc7)ffil,^S&2 0g. 2 0h#-e*l 

[0028] Hffi<7«i3 . ttBte^SM&OlltoOJB 

^iJl^mot. *HJS<7)Jg?S3Hi3(t 
6Tl^-hSt-h^>-?2 5{2. a2-C*L^Hifec r ) 
^fS2£im&T^-hSh-h^y? 2 3H3OTSI 

<mm. 2 1 amz xn<s i6i^i4bc, ihws 1 1 

[0029] IMcoX o lzffi&ZtifzntkcDBm3 lzt> 
if&Tls-hmt-hi'>'7 2 5X'iZ. i-f. SBK15 
£iftlig*8l?:fl- LTf8»£ft o L S I sfcom^gfcft 

(H^tf-f) &ivc. AP«1 6A^» 

33&£fr* J c£A£ft-& . »3£Wls£ffc<i5v 1 4 b£ kXf 
#8EHftl2e. 19 i. 1 2dS-^L-C*5a»a[**4E 

ttOjRL^a, au»y»:2 1 e £frLr&£*ifif**eK2 

»'/U 2dijJ:W f 5Al4a^^L-rajn < Sl 7*»^Sffi 
3*1*. % LT. S»3a&£ttOT2 2. 2 4^£fl£il 
-t&fSKc. SKI 5£^LT*3c8^<*fcmT&£>^ 

[00 30] ceo J; 9 fc: Ui%mcnmm 3 iciixtf. pf 
»Jc«SS(*l£K 2 4.22 £ 
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»35S£^^->fc^r&«tdC #83*1 9a^uLl 9 
hiS±tf2 0a&l">L2 0h#aM§ilT^6<0t:\ — 
^»J^£tf^2 4T1±c£»l 9g, 19h-19 
e . 1 9 f -» 1 9 c , 19d-19a. 19 bOJffCSt 

K2 2tl±SK20a, 20b^20c. 20d^20 
e. 20f^20g, 2 0h£O)lT'5yiS*i^C*^ 

fijgj±is<&s„ -tKct>*>. m2c?)mm2 izittx 

10 #?aj^^v^^si 9g. 1 9hfc— #aa?<7Dst*a» 
2 0 § . 2 0 h*\ W)mx'i3.-&&m<7)m^^%s& 1 9 

a. 1 9bh— *lSJ£<7X£^eu&2 0 a. 2 0b*^fl 
§tf?tt<7)«2" £ 1 3r < & 9 fUKtttf) |fil_t * Mh Z. t ifi 

[0031] mm<mm4 . 04 jii^^Hfj^nife^ 

©4 lefc tt S r u- h M t - h ^ y ^ <^H!i£*^iH» 

20 ^grt. Bfctivvt. @2fc^-Hft^BaS2fcN« i 5: 

c£gS2 6a^rV^L2 6h^'XU x FtttMftLTJg^ 
ft. J*gPc7)iia« 1 2c7)fl£^?Xl 2e fc^|5-r^ 

®.mz$mK2 6 i&&fS.21ifz&l<?)fi&MSirC* #8E 
*§2 6a^V^L2 6h{i^-ilfe^l 2a^V>Ll 2cT' 
^3nT#kS«S««eH2 7*fl||£"rS. 2 8^1 
«0aaBMR2 6kH«tl®fcoaa»2 8a^V^L2 8h3&< 

x'j -y hmzMyLXf&fcZKtz^cn^WX'lbh* 
[0032] 2 9\m\HX^2cr,^m2 6^ 28 
30 fa^££:ft.SSfl2c7)iIiIi£T\ 8£IMR2 8^)«— ^ 
5^28e. 28fh^28g. 2 8hcO#flfe^tC^ 

!BL'rKift$n#fl!fflaN±*-a3irt-sais»2 9a, «■ 

Htt^iS»28c, 28dfco£&28e. 28 f 
JSt»J5LTSIS$#t#-JSH±*ji|gi-Saig»2 9 

b. # -^C7)fl£jffi2 8a. 28bi;oa&28c. 28d 

«0#«sBt«iBL-riEia$<ifl!i4aH±*aEts-r6^is» 

2 9c. J:V«ap^)Wft«Lhtc«i--«OS»J^2 9 
d. 2 9 e WZtl^tlffiS&tl. #31^IS2 9a^r^L 
2 9 clcj; 0«-^S2 8a^:UL2 8h*Sia$ix-&C: 

[0033] k.1d<D ,k o t:fllh£$ JBJB 4 

tfhTV- Hft-t-y>?3 It'll, ii'. JSMR15 
(ctfe^S«^^^LT%»^ff -3 L S I WliH&Fn 

(HSW) ift&nztiZ. VX^X\ AP«1 6*>^>a 
5C«iiE«cA J 8SAS*L& i: . *3t»SEtWi5 , C 1 4 afc.ttf 
#r£^/Xl 2diifLXmmxS.mm2HzjS.AL. 

*&mifciim2 7ftX'ftrM.. smw&Ltztit. ss 

50 ift?C2 9d£frLT»£fftW£?S3 0(;:MAU KSfi 
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6i. 1 2 efcjzl/ftl 4b£j"MTtiiP<i ; l 7*»*>8[ 
;li$ix-g»„ LT . tf»3<«&B£{+3£*&2 7. 30F*)£s£ 
a-tiiac Sttl 5£^LT»3c8l^#ktS^u u u fc 

[00 34] dcoi -5 te±aJHiS<7WBJB4 tciixlf . 
Mft«JMi2 7 > 3 0£^S^«8SfltfO«attS 
B^^-yfc^iat:. #aa»2 6a5:V^L2 6 
hfcil^2 8a^:V^L2 8h*<^l$ixTUl»OT\ - 
*<^R3c^*^2 7T«iSa»2 6a. 26b-26 10 
c. 26d^26e, 26f^26g, 2 6h^M"Cc£ 

i&3 0Tf±s£2&2 8g. 28h-*28e. 28f^28 
c. 28d-28a. 2 8 b <OI«t k aaiS*JdftSEW^ 
Mlr^&S. -t3r*>*>. 3S2<OiI«fc2 9 £j>LT 

R^£l!Hc*«tt4Eft2 7 . 3oia<o-;frwcfcL - 

#ffl£tf>ftV*ilS»2 6a. 2 6bfc-#iaJKOaV^ 
2 8a, 28bA\ flfc^«T'{i-#i&«<7)aV^ 2 6 
g. 2 6h£-#;SJ£c7>ffiV^£jf&28g. 2 8hm 

3: 9 T S£ a^fl: S ixftfil 3 ti 6 m 

[oo35j n»o»SB5 . m5\zz<r>mi<mm<7)B 

Sri/- hSt— h->-y?3 2{±. H4T'7kL^H1«0 
^Jg4££ttSTl^-hSt-hvy7 3 1 tmmW. 

<mm4 1 \±mzxn^ u^ubt. ain® 1 7 

^14 alc^ft-fixillS^fu f*^S£«t«0SEiX3Wt 

[0036] ±M<?)£ 0 IzffitfLZtLtzMlfccoBm 5 iz& 
YthTV- hSb-V^>-^3 2-C'(i. ±-f. JBS15 
t«»fflK5£fl'LTfftl*£fF o L S I 3^n^,& 

(H*^-f ) aWBttSfiS. APf 1 6*K,» 

£&a£tt#zSA;*iiS fc . StfcMSMWift l 4 b ti J; 

12e. 26i. 2 9 e £rhLT»3t«lsS<ta£ 

» 3 o i;c£A l . mmzifrim 3 0 a^sl 40 

ttOELfcSL o£K^2 9d^^LT»^o£f4^K2 
7£iSAL. ht^BUMr/fW!. aft£*>i 
aSBrt 1 2dij.tcf>"a 4 a^^LraiP^i 7 

,4} LT . rt»£&e£fta£*&2 7. 30^cS 

[0037] r«,t -j h.ifi3afc?)JB® 5fC,tftif . 
»5S»8S*flS» 2 7. 30 £^&f*&»mi<?>8&te 
Rtfm>*9->t%:&£?iz. ftS82 6a^nL2 6 
hfc,tt^2 8a^:^L2 8hA>'ifil$ilTl^ciO-c\ - 50 
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*^Kc«8E*Sa»2 7t 1 {±aSa»2 6g. 2 6H-2 6 
e. 2 6 f— 2 6c. 26d-26a, 2 6b«lT-jk 

*82 8T'iiflt*828a. 28b-*2 8c. 2 8d^2 8 
e. 28f-28g. 2 8hWJ8TaaiS»XSSlS*^ 

mmim< 7 j:6* si2<?>iiiifc2 9 5:i>L-<: 

R^*3*Jc8Kttfia»2 7, 3 0^-^r(B|T-{i, - 
«BKtf>ftV*iia&28a. 2 8bt-«iaK^V^Sa» 

2 6a. 26bi\ #fflJKtf>at»8E» 2 8 
g. 28 hi; — #iS£<0fit^S&2 6 g. 2 6h#^il 

[oo38] 9m?mm 6 . H6 ii.z<n%m<?&m<Df& 
m 6 ttsw ^ rv— bm^-h^y? <rmRiifctim 

tt*£*c*fSMiH. H8ii@6(ci>(t€,ru-FSt- 

3 <i«S<7)s£$& 33a^UL33h * ; X "J ••/ htt^Mff 
LT»«5*i/v:mi<0d£HMR. 3 4 {ifl@ft^8E» 3 4 a 
3rV^L3 4 hA*X';-y htt(:lffLtM?^2« 
sa§«T'J)0. ^lfiit/lg2c7)^SS3 3. 340* 
Sa»3 3a~3 3hfc 3 4 a — 3 4hfcttH8tgrf J: 

[003 9] 3 5(±mitiJ:y r m2<7)cEKfii3 3. 3 4 

c£Jf&3 3a. 33bfc5^33c. 3 3 dfc itf#-*f 
WSB34a, 34bk^Jf&34c. 3 4 d 3gtC 
WlELTEi5?*tg— fflH±*jS«Fl-S)Sg»3 5 a. 
«— #OSEK3 3c. 3 3dhjS^3 3e. 33ffcJ: 
V#-W<0aSUS34c. 34dt^fS34e. 34fC0 

z-wftiztm lx Eta 3 ft#flygR± ^^ja-r s 

35b. #-*fc^)c£j&3 3e. 33f tSffi33g, 3 
3hiiJ:V«- -*fWSE»34e, 34fhS£K34g. 

3 4 h^- at*f!5Lf EIS$#t-»H±S-aBrt--5. 
ii^JfS3 5 c . :bi:t/r*^Cli-*r?)c£K7v3 5 d. 3 
5 etfZix?iimf$.Ztl. #jSteft3 5a&C*L3 5c 
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CLAIMS 



[Claim(s)] 

[Claim 1] it ****s to the passage board with which the passage where plurality became independent was formed in parallel to 
the shape of a slit, and the above-mentioned passage board -- having - each above-mentioned passage - adjacency - by 
connecting edges by turns with the free passage board with which two or more connection ways which open each 
above-mentioned passage for free passage and form heat-exchange fluid passage were formed The plate ty pe heat sink 
characterized by having the end plate of the couple which pinches the above-mentioned passage board and a free passage 
board from both sides. 

[Claim 2] the flow path of the heat-exchange fluid which is equipped with the following and flows each above-mentioned 
heat-exchange fluid passage -- adjacency - the plate type heat sink characterized by making each above-mentioned 
heat-exchange fluid passage open for free passage so that it may become a reverse pattern by things Two or more passage 
boards with which the passage where plurality became independent was formed in parallel to the shape of a slit, it ****s each 
above-mentioned passage board and by turns - having - each above-mentioned passage - adjacency - two or more free 
passage boards with which two or more connection ways which open each above-mentioned passage for free passage and 
form heat-exchange fluid passage by connecting edges by turns w ere formed The end plate of the couple which pinches each 
above-mentioned passage board and a free passage board from both sides. 

[Claim 3] The plate type heat sink which is equipped with the following and characterized by making each above-mentioned 
heat-exchange fluid passage open for free passage, the passage where plurality became independent - the shape of a slit - 
concurrent -- and - adjacency -- two or more passage boards formed in the position with which the projection cross section of 
the above-mentioned passage of a thing does not lap it ****s each above-mentioned passage board and by turns -- having - 
each above-mentioned passage — adjacency - two or more free passage boards with which two or more connection ways 
which open each above-mentioned passage for free passage and form heat-exchange fluid passage by connecting edges by 
turns were formed The end plate of the couple which pinches each above-mentioned passage board and a free passage board 
from both sides. 

[Claim 4] the circulation direction of the heat-exchange fluid which is equipped with the following and flow s each 
above-mentioned heat-exchange fluid passage - the flow path - adjacency - the plate type heat sink characterized by making 
it become a reverse pattern by things Two or more passage boards w ith which the passage w here plurality became 
independent was formed in parallel to the shape of a slit, it ****s each above-mentioned passage board and by turns -- having 
- each above-mentioned passage - adjacency - two or more free passage boards with which two or more connection ways 
which open each above-mentioned passage for free passage and form heat-exchange fluid passage by connecting edges by 
turns were formed The end plate of the couple which pinches each above-mentioned passage board and a free passage board 
from both sides. 

[Claim 5] The plate type heat sink which is equipped with the following and characterized by making reverse the circulation 
direction of the heat-exchange fluid which flows the above 1st and the 2nd parallel heat-exchange fluid passage. The passage 
board with which the passage where plurality became independent was formed in parallel to the shape of a slit. The 1 st 

which is accumulated on the unilateral of the above-mentioned passage board, connects an one odd-numbered one end ol 
the above-mentioned passage each, and even-numbered other end side, respectively, and forms the 1st parallel 
heat-exchange fluid passage ] free passage board in w hich the connection way of a couple w as formed at least. The 2nd 

which is accumulated on a side besides the above-mentioned passage board, connects an one even-numbered one end of the 
above-mentioned passage ' each, and odd-numbered other end side, respectively, and forms the 2nd parallel heat-exchange 
fluid passage 1 free passage beard in which the coniKciiun way ofa coupie was formed at least. The end plate of the couple 
which pinches the above 1st and the 2nd free passage board from both sides. 

[Claim 6] The plate type heat sink according to claim 1 to 5 with which the size of the above-mentioned salient 5 to 1 2 times 
the size of height is characterized by the position of the downstream of the flow ofa heat-exchange fluid earning exoergic 
electronic parts so that the lead may be taken while forming a salient in some passage walls. 

[Claim 7] A salient is a plate ty pe heat sink according to claim 6 characterized by being formed by [ which start and bends a 
portion ] having been formed in the front face ofa free passage board. 

[Claim 8] The plate ty pe heat sink according to claim 1 to 5 characterized by preparing an inclination in the connection 
section of each passage and a connection w ay in accordance with the flow ot a heat-exchange fluid. 
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[Claim 9] The plate type heat sink according to claim 1 to 5 characterized bv forming the narrow small section in a part of 
passage. " K 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the plate type heat sink from which the heat which 

applies to the device accompanied bv generation of heat like electronic parts, and is generated is removed 

[0002] 

[Description of the Prior Art] The decomposition perspective diagram and drawing 16 which show the composition of this 
kind with which drawing 15 is shown in JP.6-76872.B of conventional plate type heat sink are the perspective diagram 
showing the appearance of the plate type heat sink in drawing ] 5 . In drawing, the passage board with which, as for 1. passage 
la to which a heat-exchange fluid flows was formed, and 2 and 3 are the end plates which pinch this passage board 1 from 
both sides, and the holes 2a and 2b which are open for free passage, respectively to the entrance side and outlet side of 
passage la of the passage board 1 are formed in one end plate 2. 4 and 5 are the inlet pipes and outlet pipes which are 
connected with these holes 2a and 2b, and as shown in drawing 16 , these are assembled by one by soldering etc. and 
constitute the plate type heat sink 10. 

[0003] In the conventional plate type heat sink constituted as mentioned above, electronic parts (not shown), such as LSI 
accompanied by generation of heat, are carried in an end plate 3 through an insulating substrate etc. And after circulating 
passage la which the heat-exchange fluid flowed from the inlet pipe 4, and was formed in the passage board 1. by making it 
flow out of an excurrent canal 5. the heat exchange between a heat-exchange fluid and electronic parts is performed through 
an end plate 3, and electronic parts are cooled. In addition, through piping connected to the outlet pipe 5, it is led to a cooling 
system, and is cooled, and the heat-exchange fluid which flowed out of the outlet pipe 5 although illustration was not carried^ 
out flows in the plate type heat sink 10 from an inlet pipe 4 aaain with a pump. 
[0004] ' 

[Problem(s) to be Solved by the Invention] Since the conventional plate type heat sink was constituted as mentioned above, 
when passage la moved the inside of the passage board 1 in a zigzag direction thinly, the intensity of the passage board 1 
became small by passage la, and there was a trouble that passage la bent with a self-weight, and a defective occurred. 
[0005] Moreover, by the heat exchange, since temperature rises as for a lower stream of a river, as for the heat-exchange fluid 
which flows the inside of passage la. in that by which the electronic parts carried in the end plate 3 are similarly carried in the 
downstream, temperature rises. Consequently, the temperature of electronic parts varies by the helicopter loading site. On the 
other hand, since the electrical property of electronic parts was strongly influenced to temperature, when the temperature of 
electronic parts varied, dispersion arose also in the electrical property, it becomes impossible to have demonstrated the 
predetermined performance and it had the trouble that reliability fell. 

[0006] Moreover, although it was also possible to have increased the heat-exchange fluid flow and to reduce the own 
temperature rise of a heat-exchange fluid in order to make dispersion in the temperature of electronic parts small, according to 
this method, the pump for making it circulate, since a flow rate and pressure loss increase was enlarged, and there was a 
trouble of becoming disadvantageous [ from a viewpoint of** space nature ] also in cost. 

[0007] There was a trouble that a processing top is difficult for making passage la move in a zigzag direction intricately 
further again, and it was difficult to aim at improvement in a cooling performance since especially the thing for which a 
three-dimensional path is formed is difficult. 

[0008] This invention was accomplished in order to cancel the above troubles, and it aims at offering the plate type heat sink 
which can aim at improvement in the reliability of prevention of defective generatiim. and a loading device, and' a cooling 

pLl 1UI [lldllLC. 

[0009] 

[Means for Solving the Problem] The plate type heat sink concerning the claim 1 of this invention it ****s to the passage 
board with which the passage where plurality became independent was formed in parallel to the shape of a slit, and a passage 
board - having - each passage - adjacency - by connecting edges by turns with the free passage board with which two or 
more connection ways which open each passage for free passage and form heat-exchange fluid passage were formed It has the 
end plate of the couple which pinches a passage board and a free passage board from both sides. 

[0010] Moreover, the plate type heat sink concerning the claim 2 of this invention Tw o or more passage boards w ith w hich 
the passage where plurality became independent was formed in parallel to the shape of a slit, it ****s each passage board and 
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by turns — having — each passage — adjacency — by connecting edges by turns with two or more tree passage boards with 
which two or more connection ways which open each passage for free passage and form heat-exchange fluid passage were 
formed the flow path of the heat-exchange fluid w hich is equipped w ith the end plate of the couple w hich pinches each 
passage board and a free passage board from both sides, and flow s each heat-exchange fluid passage — adjacency -- each 
heat-exchange fluid passage is made to open for free passage so that it may become a reverse pattern by things 
[001 1] Moreover, the plate type heat sink concerning the claim 3 of this inv ention the passage w here plurality became 
independent — the shape of a slit — concurrent — and — adjacency — w ith tw o or more passage boards formed in the position 
with which the projection cross section of the passage of a thing does not lap it ****s each passage board and by turns — 
having -- each passage - adjacency - by connecting edges by turns with two or more free passage boards with which two or 
more connection ways which open each passage for free passage and form heat-exchange fluid passage were formed It has the 
end plate of the couple w hich pinches each passage board and a free passage board from both sides, and each heat-exchange 
fluid passage is made to open for free passage. 

[0012] Moreover, the plate type heat sink concerning the claim 4 of this invention Two or more passage boards with which 
the passage where plurality became independent w as formed in parallel to the shape of a slit, it ** + *s each passage board and 
by turns - having - each passage - adjacency ~ by connecting edges by turns with two or more free passage boards with 
which two or more connection ways which open each passage for free passage and form heat-exchange fluid passage were 
formed the circulation direction of the heat-exchange fluid w hich is equipped with the end plate of the couple which pinches 
each passage board and a free passage board from both sides, and flows each heat-exchange fluid passage — the flow path — 
adjacency — it is made to become a reverse pattern by things 

[0013] Moreover, the plate type heat sink concerning the claim 5 of this invention The passage board with which the passage 
where plurality became independent w as formed in parallel to the shape of a slit, and the 1st [ w hich is accumulated on the 
unilateral of a passage board, connects an one odd-numbered one end / of passage ' each, and even-numbered other end side, 
respectively, and forms the 1st parallel heat-exchange fluid passage ] free passage board in which the connection way of a 
couple was formed at least. The 2nd [ which is accumulated on a side besides a passage board, connects an one 
even-numbered one end / of passage , each, and odd-numbered other end side, respectively, and forms the 2nd parallel 
heat-exchange fluid passage ] free passage board in w hich the connection w ay of a couple was formed at least. It has the end 
plate of the couple which pinches the 1st and 2nd free passage boards from both sides, and the circulation direction of the 
heat-exchange fluid which flows the 1st and 2nd parallel heat-exchange fluid passage is made reverse. 
[0014] Moreover, as for the size of a salient 5 to 12 times the size of height, w hile the plate type heat sink concerning the 
claim 6 of this invention forms a salient in some passage walls in a claim 1 or either of 5. the position of the downstream of 
the flow of a heat-exchange fluid carries exoergic electronic parts so that the lead may be taken. 

[0015] Moreover, the plate type heat sink concerning the claim 7 of this invention forms a salient in a claim 6 by [ which start 
and bends a portion ] having been formed in the front face of a free passage board. 

[0016] Moreover, the plate type heat sink concerning the claim 8 of this invention prepares an inclination in the connection 
section of each passage and a connection way in accordance with the flow of a heat-exchange fluid in a claim 1 or either of 5. 
[0017] Moreover, the plate type heat sink concerning the claim 9 of this invention forms the narrow small section in a part of 
passage in a claim 1 or either of 5. 
[0018] 

[Embodiments of the Invention] 

It is the perspective diagram in which gestalt 1 . draw ing 1 of operation show s the composition of the plate type heat sink in 
the gestalt 1 of implementation of this invention. (A) shows a decomposition perspective diagram and (B) shows appearance. 
In addition, the arrow in drawing shows the circulation direction of a heat-exchange fluid. They are the passage board w ith 
which passage 1 la of plurality [ 1 1 ] or 1 lh were formed in parallel to the shape of a slit in drawing, and the free passage 
board w ith which 12 is accumulated on this passage board 1 1 . Connection way 12a which is arranged corresponding to one a 
pair each of passage 1 la and 1 lb of the passage board 1 1. and Passage [11c and lid] edge each, and connects one edges 
each. Connection way 12b which is arranged corresponding to each a pair each of passage 1 Ic and 1 Id. and Passage [lie 
and 1 1 f ] other end. and connects each other ends. The passage holes 1 2d and 1 2e of a couple are formed in connection way 
12c which is arranged corresponding to one a pair each of passage 1 le and 1 1 f. and Passage [ I lg and 1 lh ] edge each, and 
connects one edges each, and the marginal part, respectively . 

[0019] And when each passage 1 la or 1 lh are opened for free passage by each [ these ] connection way 12a or 12c. the 
heat-exchan«e fluid passage 13 is formed. 14 and 15 are the end plates of the couple w hich pinches these passage board 1 1 
and the free passage board 12 from both sides, and the holes 14a and 14b which are open tor free passage, respectively are 
formed in one end plate 1 4 through both the passage holes 1 2d and 1 2e the other end [ of both the passage 1 1 a and lib], and 
both passage [ 1 lg and 1 I h ] end side. 16 and 17 are the inlet pipes and outlet pipes which are connected with each [ these ] 
holes 14a and 14b. respectively, as these show drawing 1 (B). it is assembled by one by soldering etc. and the plate type heat 
sink 1 8 is constituted. 

[0020] In the plate type heat sink 18 in the gestalt I of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied b\ generation of heat, are tlrst carried in an end plate 1 5 through an insulating substrate etc. 
If a heat-exchange fluid flows from an inlet pipe 16. a heat-exchange fluid minds hole 14a and 1 2d of passage holes. 
Subsequently , both passage 1 I a. It flows into the other end side of 1 1 b. after shunting both the passage 1 1 a and 1 1 b. it once 
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joins by connection way 12a. and flows into a both passage [11c and lid] end side, and after shunting both the passage 1 lc 
and 1 Id. it joins again by connection way 12b. and flows into a both passage [ 1 le and 1 If] other end side. 
[0021] And after joining by connection way 12c. flowing into a both passage [ 1 Ig and 1 lh ] end side, after shunting both the 
passage 1 le and 1 If, and shunting both the passage 1 lg and 1 lh. it joins by the other end side and flows out of an outlet pipe 
17 through passage hole 12e and hole 14b. Thus, while circulating in each passage 1 la or 1 lhl3. i.e.. heat-exchange fluid 
passage, the heat exchange between a heat-exchange fluid and electronic parts is performed through an end plate 1 5. and 
electronic parts are cooled. In addition, although illustration is not carried out. through piping connected to the outlet pipe 17. 
it is led to a cooling system and cooled, and it circulates through the heat-exchange fluid which flowed out of the outlet pipe 
17 to an inlet pipe 16 side again with a pump, and it flows in the plate type heat sink 18. 

[0022] Thus, slit-like passage 1 la or 1 lh which the plurality formed in the passage board 1 1 became independent of about the 
heat-exchange fluid passage 13 according to the gestalt 1 of the above-mentioned implementation, it forms in the free passage 
board 12 - having -- each [ these ] passage 1 la or 1 lh - adjacency, since edges are constituted from connection way 12a or 
12c connected by turns Since the configuration of the heat-exchange fluid passage 13 is simplified comparatively and the 
intensity of the passage board 1 1 can also fully be secured, it can prev ent that bend by self-weight and a defective occurs. 
[0023] It is the perspective diagram in which gestalt 2. drawing 2 of operation shows the composition of the plate type heat 
sink in the gestalt 2 of implementation of this invention. (A) shows a decomposition perspective diagram and (B) shows 
appearance. In addition, the arrow in drawing shows the circulation direction of a heat-exchange fluid. In drawing, the same 
portion as the gestalt 1 of operation shown in drawing 1 attaches the same sign, and omits explanation. Two or more passage 
19a or 19h are formed in parallel to the shape of a slit, and 19 is passage hole 12e of the free passage board 12 of a marginal 
part, and the 1st passage board with which passage hole 19i was formed in the corresponding position, it is connected by each 
connection way 12a or 12c. and each passage 19a or 19h of heat-exchange fluid passage 24 are constituted. 20 is the 1st 
passage board 1 9 and the 2nd passage board with which two or more passage 20a or 20h were similarly formed in parallel to 
the shape of a slit. 

[0024] 21 is the 1st and the 2nd passage board 19. and the 2nd free passage board that intervenes among 20. Connection way 
21a which is arranged corresponding to one a pair each of passage 20a and 20b of the passage board 20. and Passage [ 20c 
and 20d ] edge each, and connects one edges each. Connection way 2 1 b which is arranged corresponding to each a pair each 
of passage 20c and 20d, and Passage [ 20e and 20f ] other end, and connects each other ends. Connection way 21c which is 
arranged corresponding to one a pair each of passage 20e and 20f. and Passage [ 20g and 20h ] edge each, and connects ends. 
And the passage holes 2 Id and 2 1 e of a couple are formed in a marginal part, respectively, and when each passage 20a or 20h 
are opened for free passage by each connection way 21a or 21c. the heat-exchange fluid passage 22 is formed. And as these 
show drawing 2 (B), it is assembled by one by soldering etc. and the plate ty pe heat sink 23 is constituted. 
[0025] In the plate type heat sink 23 in the gestalt 2 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 15 through an insulating substrate etc. 
If a heat-exchange fluid flows from an inlet pipe 16, a heat-exchange fluid minds hole 14a and 1 2d of passage holes. 
Subsequently, both passage 19a, It flows into the end side of 19b, after shunting both the passage 19a and 19b, it once joins 
by connection way 12a, and flows into a both passage [ 19c and 19d ] other end side, and after shunting both the passage 19c 
and 19d, it joins again by connection way 12b, and flows into a both passage [ 19e and 19f ] end side. 
[0026] After shunting both the passage 19e and 19f, it joins by connection way 12c. 19g of and both passage. It flows into a 
19h other end side, and after shunting both the passage 1 9g and 19h. it joins by the end side and passage hole 21e of the 2nd 
free passage board 21 is minded. 20g of both passage of the 2nd passage board 20. It flows into a 20h other end side, after 
shunting both the passage 20g and 20h. it once joins by connection way 21c, and flows into a both passage [ 20e and 20f ] end 
side, and after shunting both the passage 20e and 20f. it joins again by connection way 21b. and flows into a both passage 
20c and 20d ] other end side. After shunting both the passage 20c and 20d. it joins by connection way 21a. And both passage 
20a. It flows into the end side of 20b. and it joins, after shunting both the passage 20a and 20b. 2 1 d of each passage hole. 
While flowing out of an outlet pipe 17 through 19i. 12e. and hole 14b and circulating in each passage 19a. 19h and 20a. or 
20h 24 and 22, i.e., both heat-exchanges fluid passage, the heat exchange between a heat-exchange fluid and electronic parts 
is performed through an end plate 15. and electronic parts are cooled. 

[0027] Thus, since according to the gestalt 2 of the above-mentioned implementation each passage 19a. 19h and 20a. or 20h 
are opened for free passage so that the flow path of the heat-exchange fluid which flows both the heat-exchanges fluid passage 
24 and 22 may serve as a reverse pattern In one heat-exchange fluid passage 24. passage 19a. 1 9b-> 1 9c. 19d->19e. The 
temperature of the heat-cxchangc fluid which flows in order (19f -> 19g and !9h) becomes high, and the temperature of the 
heat-exchange fluid which flows in order of 20g of passage. 20h->20e. 20f->20c. 20d- >20a. and 20b becomes high in the 
heat-exchange fluid passage 22 of another side, namely, in the one side of a between [ the heat-exchange fluid passage 24 
which adjoins through the 2nd free passage board 21. and 22 ] Most the low passage 19a and 19b and the passage 20a and 
20b where temperature is the highest of temperature In the other side. most, it becomes the passage 19g and 1 9h where 
temperature is the highest, and the position where the low passage 20g and 20h of temperature corresponded, respectively, 
and since the temperature of the electronic parts which temperature is equalized and are cooled is also equalized over the 
whole surface, dispersion in an electrical property is also lost and improvement in reliability- can be aimed at. 
[0028] Gestalt 3. drawing 3 of operation is the decomposition perspective diagram showing the composition of the plate ty pe 
heat sink in the gestalt 3 of implementation of this invention. In addition, the arrow in drawing shows the circulation direction 
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of a heat-exchange fluid. Since the plate type heat sink 25 in the gestalt 3 of this operation is the same as the plate type heat 
sink 23 in the gestalt 2 of operation shown bv drawing 2 almost so that clearly from draw ing, although the same sign is 
attached and explanation is omitted, conversely, an inlet pipe 16 is connected with hole 1 4b. an outlet pipe 1 7 is connected 
with hole 14a. respectively, and the gestalt 2 of operation has the reverse flow of a heat-exchange fluid. 
[0029] In the plate type heat sink 25 in the gestalt 3 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 15 through an insulating substrate etc. 
When a heat-exchange fluid flows from an inlet pipe 16. a heat-exchange fluid Subsequently, hole 14b and each passage hole 
12e. It flows into the~heat-exchange fluid passage 22 through 19i and 12d. in the heat-exchange fluid passage 22 Diverging. 
After repeating unification, it flows into the heat-exchange fluid passage 24 through passage hole 21e. and after repeating 
diveraina and unification like the above, it flows out of an outlet pipe 17 through 1 2d of passage holes, and hole 14a. And 
while~circulating the inside of both the heat-exchanges fluid passage 22 and 24. the heat exchange between a heat-exchange 
fluid and electronic parts is performed through an end plate 15. and electronic parts are cooled. 

[0030] Thus, since according to the gestalt 3 of the above-mentioned implementation each passage 19a. 19h and 20a. or 20h 
are opened for free passage so that the flow path of the heat-exchange fluid which flows both the heat-exchanges fluid passage 
24 and 22 may serve as a reverse pattern In one heat-exchange fluid passage 24. 19g of passage. 19h->19e. 19f->19c. The 
temperature of the heat-exchange fluid which flow s in order of 19d->19a and 19b becomes high, and the temperature of the 
heat-exchange fluid which flows in order (passage 20a. 20b->20c, 20d->20e. 20f -> 20g. and 20h) becomes high in the 
heat-exchange fluid passage 22 of another side, namely, in the one side of a between [ the heat-exchange fluid passage 24 
which adjoins through the^Znd free passage board 21, and 22 ] Most the low passage 19g and 19h and the passage 20g and 
20h where temperature is the highest of temperature In the other side, most, it becomes the passage 19a and 19b w here 
temperature is the highest, and the position where the low passage 20a and 20b of temperature corresponded, respectively, 
and since the temperature of the electronic parts which temperature is equalized and are cooled is also equalized over the 
whole surface, dispersion in an electrical property is also lost and improvement in reliability can be aimed at. 
[0031] Gestalt 4. drawing 4 of operation is the decomposition perspective diagram showing the composition of the plate type 
heat sink in the gestalt 4 of implementation of this invention. In addition, the arrow in drawing shows the circulation direction 
of a heat-exchange fluid. In drawing, the same portion as the gestalt 2 of operation shown in drawing 2 attaches the same sign, 
and omits explanation. Two or more passage 26a or 26h are formed in parallel to the shape of a slit, and 26 is passage hole 
12e of the free passage board 12 of a marginal part, and the 1st passage board with which passage hole 26i w as formed in the 
corresponding position, it is connected by each connection way 12a or 12c, and each passage 26a or 26h of heat-exchange 
fluid passaged are constituted. 28 is the 1st passage board 26 and the 2nd passage board with which two or more passage 
28a or 28h were similarly formed in parallel to the shape of a slit. 

[0032] 29 is the 1 st and the 2nd passage board 26, and the 2nd free passage board that intervenes among 28. Connection way 
29a which is arranged corresponding to each a pair each of passage 28e and 28f of the passage board 28. and Passage [ 28g 
and 28h ] other end, and connects each other ends, Connection way 29b which is arranged corresponding to one a pair each of 
passage 28c and 28d, and Passage [ 28e and 28f ] edge each, and connects one edges each, Connection way 29c which is 
arranged corresponding to each a pair each of passage 28a and 28b, and Passage [ 28c and 28d ] other end, and connects the 
otherends, And on the diagonal line of a marginal part, the passage holes 29d and 29e of a couple are formed, respectively, 
and when each passage 28a or 28h are opened for free passage by each connection way 29a or 29c, the heat-exchange fluid 
passage 30 is formed. And these are assembled by one by soldering etc. and the plate type heat sink 3 1 is constituted. 
[0033~] In the plate type heat sink 3 1 in the gestalt 4 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 15 through an insulating substrate etc. 
Subsequently, if a heat-exchange fluid" flows from an inlet pipe 16. a heat-exchange fluid will flow into the heat-exchange 
fluid passage 27 through hole 14a and 1 2d of each passage hole. After repeating diverging and unification in the 
heat-exchange fluid passage 27. it flows into the heat-exchange fluid passage 30 through 29d of passage holes, and after 
repeating diverging and unification like the above, it flows out of an outlet pipe 1 7 through each passage holes 29e. 26i. and 
12e and hole 14b. And w hile circulating the inside of both the heat-exchanges fluid passage 27 and 30. the heat exchange 
between a heat-exchange fluid and electronic parts is performed through an end plate 1 5. and electronic parts are cooled. 
[0034] Thus, since according to the gestalt 4 of the above-mentioned implementation each passage 26a. 26h and 28a. or 28h 
are opened for free passage so that the flow path of the heat-exchange fluid which flows both the heat-exchanges fluid passage 
27 and 30 may serve as a reverse pattern In one heat-exchange fluid passage 27. passage 26a. 26b->26c, 26d->26e. The 
temperature of the heat-exchansie fluid which flows in order (26f -> 26g and 26h) becomes high, and the temperature of the 
heat-exchange fluid which flows in order of 28g of passage. 28h->28e. 28f->28c. 28d- -28a. and 28b becomes high in the 
heat-exchange fluid passage 30 of another side, namely, in the one side of a between [ the heat-exchange fluid passage 27 
which adjoins through the~2nd free passage board 29. and 30 ] Most the low passage 26a and 26b and the passage 28a and 
28b where temperature is the highest of temperature In the other side, with the passage 26g and 26h where temperature is the 
highest, most 28g of low passage of temperature. 28h becomes the position which corresponded, respectively, moreover the 
flow of a heat-exchange fluid becomes reverse, since the temperature of the electronic parts with which temperature is 
equalized and cooled over the whole surface is also equalized, dispersion in an electrical property can also be lost and 
improvement in reliability can be aimed at. 

[0035] Gestalt 5. draw ing 5 of operation is the decomposition perspective diagram show ing the composition of the plate t\pe 



http:,'/www4 ipdl jpo go .jp/cgi-bin.'tran web_ cgi_ejje 



heat sink in the gestalt 5 of implementation of this invention. In addition, the arrow in drawing shows the circulation direction 
of a heat-exchange fluid. Since the plate type heat sink 32 in the gestalt 5 of this operation is the same as the plate type heat 
sink 31 in the gestalt 4 of operation shown by drawing 4 almost so that clearly from draw ing, although the same sign is 
attached and explanation is omitted, conv ersely, an inlet pipe 16 is connected with hole 14b. an outlet pipe 17 is connected 
with hole 14a. respectively, and the gestalt 4 of operation has the reverse flow of a heat-exchange fluid. 
[0036] In the plate type heat sink 32 in the gestalt 5 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 15 through an insulating substrate etc. 
When a heat-exchange fluid flows from an inlet pipe 16. a heat-exchange fluid Subsequently, hole 14b and each passage hole 
12e. It flows into the heat-exchange fluid passage 30 through 26i and 29e. in the heat-exchange fluid passage 30 Diverging. 
After repeating unification, it flows into the heat-exchange fluid passage 27 through 29d of passage holes, and after repeating 
diverging and unification like the above, it flows out of an outlet pipe 17 through 1 2d of each passage hole, and hole 14a. And 
while"circulating the inside of both the heat-exchanges fluid passage 27 and 30. the heat exchange betw een a heat-exchange 
fluid and electronic parts is performed through an end plate 15. and electronic parts are cooled. 

[0037] Thus, since according to the gestalt 5 of the above-mentioned implementation each passage 26a. 26h and 28a. or 28h 
are opened for free passage so that the flow path of the heat-exchange fluid which flow s both the heat-exchanges fluid passage 
27 and 30 may serve as a reverse pattern In one heat-exchange fluid passage 27. 26g of passage. 26h->26e. 26f->26c. The 
temperature of the heat-exchange fluid which flows in order of 26d->26a and 26b becomes high, and the temperature of the 
heat-exchange fluid which flows in order (passage 28a, 28b->28c. 28d->28e, 28f -> 28g. and 28h) becomes high in the 
heat-exchange fluid passage 28 of another side, namely, in the one side of a between [ the heat-exchange fluid passage 27 
which adjoins through the 2nd free passage board 29, and 30 ] Most the low passage 28a and 28b and the passage 26a and 
26b where temperature is the highest of temperature In the other side, with the passage 28g and 28h where temperature is the 
highest, most 26g of low passage of temperature. 26h becomes the position which corresponded, respectively, moreover the 
flow of a heat-exchange fluid becomes reverse, since the temperature of the electronic parts with which temperature is 
equalized and cooled over the whole surface is also equalized, dispersion in an electrical property can also be lost and 
improvement in reliability can be aimed at. 

[0038] The decomposition perspective diagram showing the composition of a plate type heat sink [ in / the gestalt 6 of 
implementation of this invention / in gestalt 6. drawing 6 of operation ]. the perspective diagram showing the appearance of a 
plate type heat sink / in / drawing 6 / in drawing 7 ]. and drawing 8 are the cross sections showing the composition of the plate 
type heat sink in drawing 6 . In addition, the arrow in drawing shows the circulation direction of a heat-exchange fluid. In 
drawing, the same portion as each above-mentioned example attaches the same sign, and omits explanation. The 1st passage 
board with which passage 33a of plurality [ 33 ] or 33h were formed in parallel to the shape of a slit. Two or more passage 
34a or 34h are the 2nd passage board formed in parallel to the shape of a slit, and 34 is formed in the position with which a 
projection cross section does not lap as it is indicated in drawing 8 as each passage 33a-33h of the 1st and 2nd passage boards 
33 and 34, and 34a-34h, respectively. 

[0039] 35 is the 1st and the 2nd passage board 33, and the free passage board that intervenes among 34. A pair each of 
passage 33a and 33b of the 1st passage board 33, Passage 33c and 33d. and a pair each passage 34a, Connection way 35a 
which is arranged corresponding to one 34b and Passage [ 34c and 34d ] edge each, and connects one edges each. A pair each 
of passage 33c and 33d, Passage 33e and 33f, and a pair each passage 34c. Connection way 35b which is arranged 
corresponding to each 34d and Passage [ 34e and 34f ] other end, and connects each other ends. A pair each of passage 33e 
and 33f, Passage 33g and 33h, and a pair each passage 34e, Connection way 35c which is arranged corresponding to one 34f 
and Passage [ 34g and 34h ] edge each, and connects ends, And the passage holes 35d and 35e of a couple are formed in a 
marginal part, respectively, each passage 33a, 33h and 34a, or 34h are opened for free passage by each connection way 35a or 
35c, respectively, and the heat-exchange fluid passage 36 and 37 is constituted. And as these show- drawing 7 . it is assembled 
by one by soldering etc. and the plate type heat sink 38 is constituted. 

[0040] In the plate type heat sink 38 in the gestalt 6 of the operation constituted as mentioned above, first, as the electronic 
parts 39, such as LSI accompanied by generation of heat, show an end plate 1 5 through an insulating substrate etc. at draw ing 
8 . it is carried. If a heat-exchange fluid flows from an inlet pipe 16. a heat-exchange fluid minds hole 14a. the part 
Subsequently, passage 33a, The remainder minds [ other end of 33b ] 35d of passage holes further again. Passage 34a. It 
flows into the other end side of 34b. respectively., respectively Both the passage 33a. 33b. and 34a. After once joining by 
connection way 35a, flowing into a both passagec [ 33 ] and 33d and end (c [ 34 ] and 34d) side, after shunting 34b. and 
shunting both the passage 33c and 33d and 34c and 34d. it joins again by connection way 35b. It flow s into a both passagee 
33 ] and 33 f and end (e [ 34 ] and 340 side. 

[0041] And after shunting both the passage 33e and 33f and 34e and 34f. it joins by connection way 35c. and it flows into a 
both passageg [ 33 ] and 33h and other end fg [ 34 ] and 34h) side, and diverging of both the passage 33g and 33h and 34g 
and the 34h is carried out. The heat-exchange fluid which shunted both the passage 34g and 34h minds passage hole 35e. 
then, by the both passage [ 33g and 33h ] other end side Join the heat-exchange fluid which carries out diverging of both the 
passage 33g and 33h. and it flows out of an outlet pipe 17 through hole 14b. While circulating in each passage 33a. 33h and 
34a, or 34b 36 and 37. i.e.. both heat-exchanges fluid passage, the heat exchange between a heat-exchange fluid and 
electronic parts 39 is performed through an end plate 1 5. and electronic parts 39 are cooled. 

[0042] Thus, since each passage 33a which constitutes both the heat-exchanges fluid passage 36 and 37. 33h and 34a. or 34h 
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are formed in the position where a projection cross section does not lap with each other, respectively according to the gestalt 6 
of the above-mentioned implementation Since the conduction path of heat of resulting [ from each passage 33a or 33h ] in the 
electronic parts 39 arranged in the position distant from electronic parts 39 can be formed linearly. The heat with which 
conductive-heat resistance of the conduction path of this heat is remarkably reduced, and is emitted from electronic parts 39 
from the heat-exchange fluid passage 37 of the side near electronic parts 39 It can become possible to carry out a heat 
exchange efficiently also from the heat-exchange fluid passage 36 by the side of a remote, and a cooling performance can be 
raised. 

[0043] Gestalt 7. drawing 9 of operation is the decomposition perspective diagram showing the composition of the plate type 
heat sink in the gestalt 7 of implementation of this invention. In drawing, passage 40a of plurality [ 40 ] or 40f are concurrent 
in the shape of a slit. Moreover, the 1st passage board w ith which the passage holes 40g and 40h of a couple were formed in 
the marginal part, respectively. The 2nd passage board with which passage 4 1 a of plurality [41 ] or 4 1 f were formed in 
parallel to the shape of a slit, and 42 are the 1st free passage board arranged in a side which is different in the 2nd passage 
board 41 of the 1st passage board 40. Connection way 42a which is arranged corresponding to one a pair each of passage 40a 
and 40b of the 1st passage board 40. and Passage [ 40c and 40d ] edge each, and connects one edges each. Connection way 
42b which is arranged corresponding to each a pair each of passage 40c and 40d, and Passage [ 40e and 40f ] other end, and 
connects each other ends. And the passage holes 42c and 42d of a couple and 42e and 42f are formed in the position which 
corresponds to a marginal part with both the passage holes 40g and 40h of the 1st passage board 40. respectively. 
[0044] 43 is the 1st and the 2nd passage board 40. and the 2nd free passage board made to intervene among 41 . Connection 
way 43a which is arranged corresponding to each a pair each of passage 41a and 41b of the 2nd passage board 4 1 . and 
Passage [41c and 4 Id ] other end, and connects each other ends, The passage holes 43c and 43d are formed in connection 
way 43b which is arranged corresponding to one a pair each of passage 4 1 c and 4 1 d. and Passage [ 4 1 e and 4 1 f ] edge each, 
and connects one edges each, and the position which corresponds to a marginal part with both the passage holes 40g and 40h 
of the 1 st passage board 40, respectively . And when each passage 40a or 40f are connected on both the connection ways 42a 
and 42b, and is open for free passage, each passage 41a or 4 1 f are connected on both the connection ways 43a and 43 b and 
the heat-exchange fluid passage 44 is open for free passage again, the heat-exchange fluid passage 45 is formed, respectively . 
[0045] 46 and 47 are the end plates of the couple which pinches the free passage board 42 of these 1st, the 1st passage board 
40, the 2nd free passage board 43. and the 2nd passage board 4 1 from both sides. Hole 46a or 46d are formed in the position 
which corresponds to one end plate 46 with each passage hole 42c of the 1st free passage board 42. or 42f, inlet pipes 48 and 
49 are connected with each [ these ] holes 46a and 46b, and outlet pipes 50 and 5 1 are connected with each holes 46c and 46d 
again, respectively. And although these do not carry out illustration, it is assembled by one by soldering etc. and the plate type 
heat sink 52 is constituted. 

[0046] In the plate type heat sink 52 in the form 7 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 47 through an insulating substrate etc. 
If a heat-exchange fluid flows from both the inlet pipes 48 an d 49 . subsequently, the heat-exchange fluid which flowed from 
one inlet pipe 48 Hole 46a and each passage holes 42d, 40g, and 43c are minded. Passage 4 1 e of the couple of the 2nd 
passage board 41, After flowing into a 41 f end side and circulating through the inside of the heat-exchange fluid passage 45. it 
flows out of an outlet pipe 50 through each passage holes 43d, 40h, and 42e from the other end side of the passage 4 1 a and 
41b of a couple, and hole 46c. 

[0047] Moreover, after the heat-exchange fluid which flowed from the inlet pipe 4 9 of another side flows into the end side of 
the passage 40a and 40b of the couple of the 1 st passage board 40 through hole 46b and passage hole 42c and circulates 
through the inside of the heat-exchange fluid passage 44. it flows out of a n outlet pip ej.! through 42f of passage holes from a 
passage [ of a couple /' 40e and 40f ] other end side, and 46d of holes. Thus, while a heat-exchange fluid circulates the inside 
of both the heat-exchanges fluid passage 44 and 45. the heat exchange between a heat-exchange fluid and electronic parts is 
performed through an end plate 47, and electronic parts are cooled. 

[0048] According to the form 7 of the above-mentioned implementation, in one heat-exchange fluid passage 44 Thus, passage 
40a, So that the temperature of 40b->40c. 40d->40e. and the heat-exchange fluid that flows in 40f order may become high and 
the temperature of the heat-exchange fluid which flows in the heat-exchange fluid passage 45 of another side in order of 
passage 41e. 41f->41c. 41d->41a. and 41b may become high Namely, since the circulation direction of a heat-exchange fluid 
is set up so that the flow path of the heat-exchange fluid which flows both the heat-exchanges fluid passage 44 and 45 may 
serve as a reverse pattern In the one side of a between [ both the heat-exchanges fluid passage 44 that adjoins through the 2nd 
free passa«e board 43. and 45 1 The passage 40a and 40b where temperature is the lowest, and the passage 41a and 41b where 
temperature is the highest In the other side, the passage 40e and 40f where temperature is the highest, and the passage 4 le and 
41 f where temperature is the lowest serve as a position which corresponded, respectively, since the temperature of the 
electronic parts with which temperature is equalized and cooled over the whole surface is also equalized, dispersion in an 
electrical property is also lost and improvement in reliability can be aimed at. 

[0049] Form 8. draw ing 10 of operation is the decomposition perspective diagram showing the composition of the plate type 
heat sink in the form 8 of implementation of this invention. Passage 53a of plurality [ 53 ] or 53f are the passage board with 
which the passage holes 53g and 53h of a couple w ere formed on draw ing and in parallel to the shape of a slit at the edge, 
respectively, and the 1st free passage board with which 54 is arranged in the unilateral of this passage board 53. While the 
passage holes 54a and 54b of a couple are formed in both the passage holes 53g and 53h and a corresponding position 54d of 
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connection ways which connect a connection way 54c [ which connects the odd-numbered end side of each passage 53a. 53c. 
and 53e. respectively ]. and even-numbered each passage [ 53b. 53d. and 53 f ] other end side, respectively is formed, 
respectively. 

[0050] 55 is the 2nd free passage board arranged in a side besides the passage board 53. and connection was 55b which 
connects a connection way 55a [ w hich connects the odd-numbered other end side of each passage 53a. 53c. and 53e. 
respectively ]. and even-numbered each passage [ 53b. 53d. and 53f ] end side, respectively is formed, respectively. And 
when the odd-numbered passage 53a. 53c. and 53e is connected on both the connection ways 54c and 55a. and is open for 
free passage, the even-numbered passage 53b. 53d. and 53f is connected on both the connection ways 54d and 55b and the 1st 
parallel heat-exchange fluid passage 56 is open for free passage again, the 2nd parallel heat-exchange fluid passage 57 is 
formed, respectively. 

[0051] 58 and 59 are the end plates of the couple which pinches the 1st free passage board 54. the passage board 53. and the 
2nd free passage board 55 from both sides. To one end plate 58. each passage holes 54a and 54b and connection way 54c of 
the 1st free passage board 54. Hole 58a or 58d are formed in a 54d end and the position which corresponds, respectively, inlet 
pipes 60 and 76 are connected with each [ these ] holes 58a and 58c. and outlet pipes 61 and 62 are connected with each holes 
58b and 58d again, respectively. And although these do not carry out illustration, it is assembled by one by soldering etc. and 
the plate type heat sink 63 is constituted. 

[0052] In the plate type heat sink 63 in the form 8 of the operation constituted as mentioned above, electronic parts (not 
shown), such as LSI accompanied by generation of heat, are first carried in an end plate 59 through an insulating substrate etc. 
If a heat-exchange fluid flows from both the inlet pipes 60 and 76, subsequently, the heat-exchange fluid w hich flowed from 
one inlet pipe 60 It flows into connection way 55b of the 2nd free passage board 55 through hole 58a and each passage holes 
54a and 53g. After shunting here and circulating in parallel in the even-numbered passage 53f [ 53b, 53d, and ] 57, i.e.. the 
2nd parallel heat-exchange fluid passage, it joins again on 54d of connection ways of the 1st free passage board 54. and flow s 
out of an outlet pipe 62 through 58d of holes. 

[0053] Moreover, the heat-exchange fluid which flowed from the inlet pipe 76 of another side It flow s into connection way 
55a of the 2nd free passage board 55 through hole 58c and each passage holes 54b and 53h. After shunting here and 
circulating the inside of the odd-numbered passage 53e [ 53a. 53c. and ] 56. i.e.. 1st parallel heat-exchange fluid passage, in 
parallel [ the 2nd parallel heat-exchange fluid passage 57 ] with an opposite direction, it joins again by connection way 54c of 
the 1st free passage board 54, and flows out of an outlet pipe 61 through hole 58b. Thus, while a heat-exchange fluid 
circulates the inside of both the parallel heat-exchange fluid passage 56 and 57. the heat exchange betw een a heat-exchange 
fluid and electronic parts is performed through an end plate 59. and electronic parts are cooled. 

[0054] Thus, each passage 53a which constitutes the 1st and 2nd parallel heat-exchange fluids 56 and 57 according to the 
gestalt 8 of the above-mentioned implementation. Since the circulation direction of the heat-exchange fluid which installs 53c. 
53e, and 53b, 53d. and 53f by turns, and flows both the parallel heat-exchange fluid passage 56 and 57 was made reverse 
Since a heat-exchange fluid with high temperature and the low heat-exchange fluid of temperature will be in the state where it 
always adjoined, between both the parallel heat-exchange fluid passage 56 and 57. Since the temperature of the electronic 
parts with which temperature is equalized and cooled over the whole surface is also equalized, dispersion in an electrical 
property is also lost and improvement in reliability can be aimed at. 

[0055] The decomposition perspective diagram showing the composition of a plate type heat sink [ in / the gestalt 9 of 
implementation of this invention / in gestalt 9. drawing 1 1 of operation ], the perspective diagram showing the detail of a 
salient of passage / in / drawing 1 1 / in drawing 12 1. and drawing 1 3 are drawings for explaining the position which carries 
electronic parts in the plate type heat sink in drawing 1 1 . In drawing. 64 is the passage board with which two or more passage 
64a or 64d were formed in parallel to the shape of a slit, and as shown in drawing 1 2 . two or more salient 64e is prepared in 
each passage 64a or the 64d side attachment wall. 65 is the free passage board arranged in the unilateral of this passage board 
64. and the passage holes 65b and 65c of a couple are formed in connection way 65a which is arranged corresponding to one 
a pair each of passage 64a and 64b. and Passage [ 64c and 64d ] edge each, and connects one edges each, and the marginal 
part, respectively. 

[0056] And when each passage 64a or 64d are connected by connection way 65a and is open for free passage, the 
heat-exchange fluid passage 66 is formed. 67 and 68 are the end plates of the couple which pinches these free passage board 
65 and the passage board 64 from both sides. Holes 67a and 67b are formed in the position which corresponds to one end 
plate 67 w ith each passage holes 65b and 65c of the free passage board 64. an inlet pipe 69 is connected with hole 67a. and 
the outlet pipe 70 is connected with hole 67b atiain. respectively. And as it is assembled by soldering etc. at one although 
these do not earn out illustration, and the plate sink 71 is constituted and it is shown in drawing 13 through an insulating 
substrate etc. in the other-end board 68. the height size of salient 64e is carried in electronic parts 72 in a position of h and 
salient 64e to the electronic parts 71 with w hich it w ill be satisfied of 5 li I. 12h if the size to a center is mostly set to L. 
[0057] In the plate type heat sink 71 in the gestalt 9 of the operation constituted as mentioned above If a heat-exchange fluid 
flows from an inlet pipe 69. this heat-exchange fluid minds hole 67a and passage hole 65b. First, passage 64a of the couple of 
the passage board 64. It flows into the other end side of 64b. and after circulating through the inside of the heat-exchange 
fluid passage 66. it flow s out of an outlet pipe 70 through couple passage 64c. passage hole 65from 64d end side c. and hole 
67b. Thus, while circulating the inside of the heat-exchange fluid passage 66. the heat exchange between a heat-exchange 
fluid and electronic parts 72 is performed through an end plate 68. and electronic parts 72 are cooled. 
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[0058] And when a heat-exchange fluid circulates the inside of the heat-exchange fluid passage 66 as mentioned above, the 
reattachment of the flow is carried out to the back passage w all w hich once left the passage w all by salient 64e by which the 
heat-exchange fluid was prepared in each passage 64a or the 64d side attachment wall. It was checked by experiment that onh 
5 times to 12 times of the height size h of salient 64e are a down-stream position, and this position that carries out the 
reattachment show s a remarkable big value regardless of the rate of flow compared w ith the heat transfer rate in other 
positions in the passage where the heat transfer rate in a reattachment position is the same. 

[0059] Thus, while preparing two or more salient 64e in each passage 64a or a 64d side attachment wall according to the 
gestalt 9 of the above-mentioned implementation the position of the lower stream of a river w hich only the distance L w ith 
which it is satisfied of 5 h<=L<=12h from each [ these ] salient 64e left -- the center of electronic parts 72 — almost - ******. 
since it is made to carry like Since [ of the electronic parts 72 w ith a big heat transfer rate ] a heat exchange is performed 
mostly most actively at the center, improvement in a cooling performance can be aimed at with very easy structure. 
[0060] Although a part of each passage 64a of the passage board 64 or 64d side attachment w all is made to project and it is 
made to form each salient 64e with the gestalt 9 of gestalt 10. of operation, in addition the above-mentioned implementation 
As shown in draw ing 14 . the free passage boards 73 and 74 of the couple formed by the thickness of the half of each free 
passage board applied to the gestalt of each above-mentioned implementation are applied. In the side attachment wall of each 
passage of the passage board 75 of the plate surface of the free passage board 74 of the side which touches the passage board 
75, and a corresponding position For example, start by etching, the punch press, etc., and section 74a is formed and bent. 
When the free passage board 74 is accumulated with the passage board 75. it may be made to make it function as a salient, 
and formation of a salient becomes very easy not to mention the ability to demonstrate the same effect also in the gestalt 9 of 
the above-mentioned implementation. 

[0061] In gestalt 1 1 . of operation, and the gestalt of each above-mentioned implementation, if the inclination in alignment 
with the flow of a heat-exchange fluid is prepared in the connection section of each passage connected and each connection 
way, pressure loss can be reduced, the flow of a heat-exchange fluid can be made smooth, and improvement in a cooling 
performance can be aimed at. 

[0062] In gestalt 12. of operation, and the gestalt of each above-mentioned implementation, if the narrow small section with 
the narrow depth is formed in a part of each passage, the rate of flow of a heat-exchange fluid is raised locally, and 
improvement in a cooling performance can be aimed at. 

[0063] Although gestalt 13. of operation and the gestalt of each above-mentioned implementation explained the case where 
electronic parts were made to carry in one end plate It may be made to make it carry in an other-end board or both end plates, 
and although the case where an inlet pipe and an outlet pipe were installed on one of end plates was explained, it cannot be 
overemphasized further again that you may install in the side of a heat sink and the same effect as the gestalt of each 
above-mentioned implementation can be demonstrated. 
[0064] 

[Effect of the Invention] As mentioned above, the passage board with which the passage where plurality became independent 
was formed in parallel to the shape of a slit according to the claim 1 of this invention, it ****s to a passage board — having — 
each passage — adjacency, since it had the free passage board with which two or more connection ways which open each 
passage for free passage and form heat-exchange fluid passage by connecting edges by turns were formed, and the end plate 
of the couple which pinches a passage board and a free passage board from both sides The intensity of a passage board can 
fully be secured and the plate type heat sink which can prevent that bend by self-weight and a defective occurs can be offered. 

[0065] Moreover, two or more passage boards with which the passage where plurality became independent was formed in 
parallel to the shape of a slit according to the claim 2 of this invention, it ****s each passage board and by turns — having — 
each passage — adjacency — by connecting edges by turns with two or more free passage boards with which two or more 
connection ways which open each passage for free passage and form heat-exchange fluid passage were formed the flow path 
of the heat-exchange fluid w hich is equipped with the end plate of the couple which pinches each passage board and a free 
passage board from both sides, and flows each heat-exchange fluid passage - adjacency, since each heat-exchange fluid 
passage was made to open for free passage so that it may become a reverse pattern by things Not to mention prevention of 
generating of a defective being possible, the plate type heat sink which dispersion in the electrical property of cooled parts is 
suppressed, and can aim at improvement in reliability can be offered. 

[0066] moreover, the passage where plurality became independent according to the claim 3 of this invention — the shape of a 
slit — concurrent — and — adjacency — w ith two or more passage boards formed in the position with which the projection 
cross section ot the passage ot a thing does not lap it ""s eacii passage board and by turns — having — each passage — 
adjacency — by connecting edges by turns with two or more free passage boards with w hich two or more connection ways 
which open each passage for free passage and form heat-exchange fluid passage were formed Since it had the end plate of the 
couple which pinches each passage board and a free passage board from both sides and each heat-exchange fluid passage was 
made to open for free passage, the plate type heat sink which can raise a cooling performance can be offered. 
[0067] Moreover, two or more passage boards with which the passage where plurality became independent was formed in 
parallel to the shape of a slit according to the claim 4 of this inv ention, it ****s each passage board and b> turns — ha\ ing — 
each passage — adjacency — by connecting edges by turns with two or more free passage boards with which two or more 
connection ways which open each passage for free passage and form heat-exchange fluid passage were formed the circulation 
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direction of the heat-exchange fluid w hich is equipped with the end plate of the couple w hich pinches each passage board and 
a free passage board from both sides, and flows each heat-exchange fluid passage - the flow path - adjacency, since it was 
made to become a reverse pattern by things The plate type heat sink which dispersion in the electrical property of cooled parts 
is suppressed, and can aim at improvement in reliability can be offered. 

[0068] Moreover, the passage board w ith which the passage where plurality became independent was formed in parallel to the 
shape of a slit according to the claim 5 of this invention. The 1st [ which is accumulated on the unilateral of a passage board, 
connects an one odd-numbered one end of passage each, and even-numbered other end side, respectively, and forms the 1st 
parallel heat-exchange fluid passage ] free passage board in w hich the connection way of a couple w as formed at least. The 
2nd [ which is accumulated on a side besides a passage board, connects an one even-numbered one end of passage each, 
and odd-numbered other end side, respectively and forms the 2nd parallel heat-exchange fluid passage ] free passage board in 
which the connection way of a couple w as formed at least. Since the circulation direction of the heat-exchange fluid which is 
equipped with the end plate of the couple which pinches the 1st and 2nd free passage boards from both sides, and flows the 
1st and 2nd parallel heat-exchange fluid passage was made reverse The plate type heat sink which dispersion in the electrical 
property of cooled parts is suppressed, and can aim at improvement in reliability can be offered. 

[0069] Moreover, according to the claim 6 of this invention, in a claim 1 or either of 5. while forming a salient in some 
passage walls, since the size of a salient 5 to 12 times the size of height carried exoergic electronic parts so that the position ot 
the downstream of the flow of a heat-exchange fluid might take the lead, the plate type heat sink which can aim at 
improvement in a cooling performance w ith easy structure can be offered. 

[0070] Moreover, since the salient was formed in the claim 6 by [ which start and bends a portion ] having been formed in the 
front face of a free passage board according to the claim 7 of this invention, the plate type heat sink w hich can form a salient 
easily can be offered. 

[0071] Moreover, according to the claim 8 of this invention, in a claim 1 or either of 5. since the inclination was prepared in 
the connection section of each passage and a connection way in accordance with the flow of a heat-exchange fluid, the plate 
type heat sink which can aim at improvement in a cooling performance can be offered. 

[0072] Moreover, according to the claim 9 of this invention, in a claim 1 or either of 5. since the narrow small section was 
formed in a part of passage, the plate type heat sink which can aim at improvement in a cooling performance can be offered. 



[Translation done.] 



